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Summary
An exploratory ﬁeld survey was conducted in north Gondar zone, Ethiopia to identify and characterize the local chicken ecotypes.
Seven qualitative and 12 quantitative traits from 450 chickens were considered. Chicken ecotypes such as Naked neck, Gasgie and
Gugut from Quara, Alefa and Tache Armacheho districts were identiﬁed, respectively. Morphometric measurements indicated that
the body weight and body length of the Naked neck and the Gasgie ecotypes were signiﬁcantly (P < 0.01) higher than the Gugut eco-
types except in shank circumstances (circumference). Sex and ecotypes were signiﬁcant (P < 0.01) sources of variation for both body
weights and linear body measurements. The relationship of body weight with other body measurements for all ecotypes in both sexes
was highly signiﬁcant (r = 0.67, P < 0.01). Some traits like the spur length (r = 0.64, P < 0.01) for males and (r = 0.59, P < 0.01) for
females of the Naked neck chickens are signiﬁcantly correlated with body weight. Therefore, highly correlated traits are the basic indi-
cators for the estimation of the continuous prediction of body weight of chicken. Identiﬁcation and characterization of new genetic
resources should be employed routinely to validate and investigate the resources in the country.
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Résumé
En la zona Norte del distrito de Gondar (Etiopía), se llevó a cabo un estudio exploratorio de campo con el que se pretendía identiﬁcar y
caracterizar los ecotipos locales de gallina. Se consideraron siete parámetros cualitativos y doce cuantitativos en una muestra de 450 gal-
linas. Se identiﬁcaron ecotipos de gallina tales como Cuello Pelado, Gasgie y Gugut en los distritos de Quara, Alefa y Tache Armacheho,
respectivamente. Las medidas morfométricas indicaron que el peso y la longitud corporal de los ecotipos Cuello Pelado y Gasgie eran
signiﬁcativamente (P < 0.01) mayores que los del ecotipo Gugut, con la excepción de la circunferencia de los tarsos. El sexo y el ecotipo
resultaron ser fuentes signiﬁcativas (P < 0.01) de variación, tanto para el peso corporal como para las medidas lineales del cuerpo. Para
todos los ecotipos y en ambos sexos, el peso corporal estuvo relacionado, de manera muy signiﬁcativa (r = 0.67, P < 0.01), con el resto de
medidas corporales. En las gallinas de Cuello Pelado, algunos rasgos, como la longitud de los espolones (r = 0.64, P < 0.01 en los machos
y r = 0.59, P < 0.01 en las hembras), presentaron una correlación signiﬁcativa con el peso corporal. Por tanto, los parámetros altamente
correlacionados son indicadores básicos para estimar la evolución del peso corporal de las gallinas. La identiﬁcación y caracterización de
nuevos recursos genéticos debería realizarse de manera rutinaria para validar y conocer los recursos presentes en el país.
Mots-clés: ecotipos de gallina, Cuello Pelado, Gasgie, Gugut, Norte del distrito de Gondar
Resumen
Dans la zone Nord du district de Gondar (Éthiopie), une étude d’exploration a été menée sur le terrain pour identiﬁer et caractériser les
écotypes locaux de poule. Sept traits qualitatifs et douze quantitatifs ont été évalués sur un total de 450 poules. Des écotypes tels que
Cou Nu, Gasgie et Gugut ont été identiﬁés dans les districts de Quara, Alefa et Tache Armacheho, respectivement. Les mesures
morphométriques ont indiqué que le poids corporel et la longueur du corps étaient signiﬁcativement (P < 0.01) plus élevés chez
les écotypes Cou Nu et Gasgie que chez l’écotype Gugut, exception faite du tour des tarses. Le sexe et l’écotype ont été des sources
de variation signiﬁcatives (P < 0.01) aussi bien pour le poids corporel que pour les mesures linéaires du corps. Pour tous les écotypes et
chez les deux sexes, des corrélations hautement signiﬁcatives (r = 0.67, P < 0.01) ont été mises en évidence entre le poids du corps et
les autres mesures corporelles. Chez l’écotype Cou Nu, certains traits, tels que la longueur des ergots, ont été signiﬁcativement corrélés
avec le poids corporel, tant pour les mâles (r = 0.64, P < 0.01) que pour les femelles (r = 0.59, P < 0.01). Ainsi, les traits hautement
corrélés sont des indicateurs de base pour estimer l’évolution du poids corporel des poules. L’identiﬁcation et la caractérisation de nou-
velles ressources génétiques devraient se faire systématiquement pour valider et connaître les ressources présentes dans le pays.
Palabras clave: écotypes de poule, Cou Nu, Gasgie, Gugut, Nord du district de Gondar
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Introduction
Ethiopia takes the lead in livestock population and is a gate-
way of domestic animal migration from Asia to Africa, thus
rolled for widespread distribution and huge population size
in the country (Halima, 2007). Poultry contribute socio-
economic roles in food (security), generation of additional
cash and income, etc. (Kondombo, 2005; Salam, 2005).
Therefore, almost all rural and many peri-urban families
keep a small ﬂock of scavenging chickens (Jens et al.,
2004). In Ethiopia, the population of chickens is estimated
at about 49.3 million of which 97.3, 0.38 and 2.32 percent
are indigenous, hybrid and exotic breeds, respectively
(CSA, 2011). Indigenous chickens have a good potential
to adapt in different agro-ecological conditions throughout
their habitual management system (Tadelle and Alemu,
1997). Local chickens are non-descriptive type and show
a large variation, which might be attributed to their wide-
spread distribution (Tadelle, Alemu and Peters, 2003;
Halima, 2007; Fisseha, Abera and Tadelle, 2010).
Indigenous chickens are underestimated because of their
poor performance. To this effect they have been neglected
and little attention has been given to them by researchers,
development workers and policy-makers (Tadelle, 2003).
Some researchers (Tadelle, 2003; Halima, 2007; Dana
et al., 2009) have made phenotypic and genetic character-
ization of indigenous chicken in some parts of Ethiopia.
Poultry production and market system were studied in
Southern Ethiopia by Mekonnen (2007); characterization
of poultry productivity and market system by Bogale
(2008) and genetic parameters on Horro chickens for
weights and egg production traits was conducted by
Dana, van der Waaji and Johan (2010). However, compre-
hensive genetic resources identiﬁcation in the remote
districts of Northern Gondar zone in general and identiﬁca-
tion, and characterization of new local chicken ecotypes in
particular were not studied. Therefore, the objective of this
study was to identify and characterize the new local chick-
en ecotypes in the north Gondar zone of Ethiopia.
Materials and methods
Description of the study area
The study was conducted in three districts of the north
Gondar zone (Quara, Alefa and Tache Armacheho) of
Ethiopia (Figure 1). The altitude of the north Gondar
zone ranges from 528 to 4620 m mean sea level (MSL)
with annual rainfall of 880–1772 mm and temperature ran-
ging from 44.5 to –10 °C. Quara district is located in the
western part of the north Gondar zone between 11°47′
and 12°21N latitude and between 35°16′ and 35°47′E lon-
gitude. It is 1123 km from Addis Ababa and 324 km from
Gondar town and at an altitude between 528 and 654 m
above MSL. The annual temperature ranges from 25 to
44 °C with annual rainfall range of 600–1000 mm (CSA,
2011). Alefa district is located in the southwest of
Gondar town and 909 km from Addis Ababa with the tem-
perature of 25–30 °C and annual rainfall of 900–1400 mm.
Armacheho district is located 814 km northwest of Addis
Ababa and 65 km northwest of Gondar town at an altitude
of 600–2000 m above MSL with the temperature of 25–42
°C and annual rainfall of 800–1800 mm (CSA, 2011).
Data collection methods
In addition to exploratory ﬁeld survey, semi-structured ques-
tionnaires and participatory rural appraisal, focus group
discussion, ﬁeld observation, trait characterization and
body measurements were employed to derive the required
information. For the morphological and biometrical mea-
surements, all matured chicken ecotypes n = 450, 150
males and 300 females, were measured. Qualitative traits
such as plumage size, body shape, comb type, shank colour,
skin colour, head shape and eye colour were documented
through direct visualization. Whereas measurable traits
like body weight (kg), body length, wing span, shank length
and circumference, wattle length and width, keel length,
spur length, beak length, comb length and width were mea-
sured using a spring balance and a measuring tape in cm,
measuring to the nearest two digits (FAO, 2011).
Data management and statistical technique
Data from personal observation and focus group discussions
were summarized and synthesized by researchers, whereas,
the other quantitative and qualitative data were analysed
using SAS software version 9, 2002. Particularly, general
linear model was used to analyse quantitative traits (SAS,
2002). Tukey’s comparison test was used to compare the
sub factor brought signiﬁcant difference. The model was
used for bodyweight and linear bodymeasurement of chick-
ens’ ecotypes by considering the ﬁxed effects of sex and
ecotype.
Yijk = m+ Ai + Dj + ADij + eijk , (1)
where Yijk is the observed body weight and linear body
measurement of chickens; μ is the overall mean; Ai is the
ﬁxed effect of ith eco-type (i = 1, 2 and 3); Dj is the effect
of kth sex ( j =male and i = female); ADji is the ﬁxed effect
interaction of ith eco-typewith jth sex; and Eijk is the random
residual error.
Multiple liner regression analysis was performed to predict
the body weight of matured cocks and hens using 11 linear
body measurements (independent variables) in each eco-
type
Yj = b0 + b1X1 + b2X2 + b3X3 + b4X4 + b5X5 + b6X6
+ b7X7 + b8X8 + b9X9 + b10X10 + b11X11 + eijk ,
(2)
where Yj is the dependent variable or predicted mean body
weight of chickens; β0 is the intercept; X1, X2, X3, X4, X5,
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X6, X7, X8, X9, X10 and X11 are the independent variables
for wing span, body length, shank length, shank circumfer-
ence, keel length, spur length, beak length, wattle length,
wattle width, comb length and comb width, respectively.
β1, β2, β3, β4, β5, β6, β7, β8, β9, β10 and β11 are partial
regression coefﬁcients of the variables X1, X2, X3, X4, X5,
X6, X7, X8, X9, X10 and X11 and eijk is the residual error.
Results
Naked neck chicken
Naked neck chickens are found in a very hot ecological
zone of the Quara district (Figure 2) and are maintained
under scavenging system with small feed supplementation
and sheltered outside the family house (perch). These
chickens having predominantly white (28 percent) and
red (20 percent) body plumage colours. However, they
have heterogeneity and diverse additional plumage colour
like red-brownish (0.7 percent), white with red tips (5.3
percent), black with white tips (10.7 percent), black (7.3
percent), multicolour (5.3 percent) and white black red
tips (13.3 percent). About 53 percent of the birds have
white skin colour, 66 percent have single combs, 34 per-
cent have rose combs and 70 percent have plain headed
facial appearance (Table 1 and Figure 2). The other pecu-
liar features of this ecotype include aggressive behaviour,
higher feed intake, good productive and reproductive
performance, tolerance to common diseases and higher
dressing percentage.
Gasgie chicken ecotype
Gasgie chicken ecotype is distributed in the Alefa district
and (Figure 3) most households keep this chicken sheltered
in the family house during the night, while they spend the
day scavenging in the backyards supplemented with grains
and food leftovers. The chicken have a predominantly red
(32 percent) body plumage colour though have other
diverse plumage colours such as white (9.3 percent), red-
brownish (9 percent), white with red tips (9 percent),
black with white tips (9 percent), black (5.3 percent),
multicolour (4 percent) and white black red tips (1.3 per-
cent). About 60.7 percent of the ecotypes are rose combed
(Figure 3 and Table 1). Long neck (especially males), short
Figure 1. Map of the study area (Amhara region), and the three districts where the ecotypes identiﬁed are indicated in rectangular shape.
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Figure 2. Typical Naked neck male (right) and female (left) chicken ecotypes.
Table 1. Description of dominant body plumage colours, head shape, comb type and skin colour of newly reported indigenous chicken
ecotypes (N = 450).


















(1.34) (2.67) 1.56 0.13 0.323
Black with white tips (Tikur Teterma)ns (10.70) (8.67) (6.00) 0.22 8.44 0.13 0.286
White with red tips (Kiy Teterma)ns (5.33) (8.67) (8.00) 7.33 0.11 0.465
Grayish mixture (Gebsema)*** (10.70)b (22.00)a (10.00)b 14.20 0.33 0.005
Red-brownish (Kokima)** (13.30)a (8.67)a (2.00)b 8.00 0.34 0.003
Multicolour (Ambesa)* (5.33)a,b (4.00)b (10.00)a 6.44 0.22 0.037
Black (Tikur)*** (7.33)b (5.33)b (22.00)a 11.50 0.52 0.001
White (Nech)*** (28.00)a (9.33)b (9.33)b 15.60 0.66 0.001
Red (Kiy)*** (18.70)b (32.00)a (30.00)a 26.90 0.60 0.001
Head shape Plain (Ebaberas)ns (70.00)a (65.33)a (76.00)a 70.40 0.10 0.19
Crest (Gutya)ns (30.00) (34.67) (24.00) 29.60 0.08 0.23
Comb type Doublex (V-shape)* NA (9.33)b (24.00)a 32.70 0.21 0.024
Single*** (66.00)a (27.33)b (30.00)b 38.90 0.42 0.001
Rose*** (34.00)b (60.70)a (38.70)b 44.40 0.33 0.001
Peans NA (2.67)a (7.33)a 3.33 0.03 0.045
Skin colour Yellow*** (66.00)a (24.70)b (67.30)a 53.10 0.55 0.001
White*** (23.30)b (66.00)a (20.70)b 42.90 0.75 0.001
Black* (4.00)a,b (0.67)a (8.00)b 4.22 0.20 0.001
Green* (6.00)a NA (1.33)b 1.56 0.18 0.004
Red* (0.67)a (8.67)b (3.33)a 4.22 0.09 0.05
Eye colour Orangens (0.67)a (4.67)a (4.67)a 3.33 0.10 0.088
Blackns (6.00)a NA (3.33)a 3.11 0.16 0.058
Purl*** (1.33)b NA (3.33)a 1.56 0.13 0.021
Red*** (92)b (95.30)a (88.70)b 92 0.42 0.001
Body shape Triangular*** (40.7)a (15.30)b (30.70)a 29.00 0.32 0.001
Blocky*** (58.00)a (31.30)b (49.30)a 46.20 0.36 0.001
Wedge*** (1.30)b (5.33)b (20.00)a 24.90 0.32 0.001
Shank colour Yellow*** (68.00)b (66.00)a,b (51.30)a 62.00 0.19 0.002
White*** (16.70)a,b (14.00)b (26.00)a 19.10 0.20 0.001
Blackns (7.33)a (9.30)a (8.00)a 8.00 0.07 0.285
Greenns (7.33) (10.00) (8.00) 8.22 0.03 0.814
Red* (0.67)b (0.67)b (5.33)a 2.67 0.17 0.012
NA, not available and different superscripts within a row indicate signiﬁcantly different means (P < 0.05).
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weaning time, docile and good productive and reproduct-
ive performances are the unique features of this ecotype.
Gugut chicken ecotype
Gugut chickens (Figure 4) are distributed in the Debresina
area of Tache Armacheho district. Most of the households
keeping these chickens provide separate hanging shelters
during night time to protect them from hyperthermia.
Dense feathers from the neck, absence of wattle in female,
low performance, short beak length, ability to resist endemic
disease, small body size, passive and easily exposed to pre-
dators are the unique behaviours of the ecotype. These
chicken are dominated by white (22 percent) body plumage
colour and other diverse plumage colour such as multicolour
(10 percent), red (9.3 percent), black (9.3 percent), white
with red tips (8 percent), red-brownish (2 percent), black
with white tips (2 percent) and white black red tips (2 per-
cent). The investigated chicken ecotype showed additional
heterogeneity in quantitative traits (Table 1).
Figure 3. Typical Gasgie male (left) and female (right) chicken types.
Figure 4. Typical Gugut male and female chicken types.
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The results indicated that the dominant average plumage
colour of newly identiﬁed average three local chicken eco-
types were 26.90 percent red followed by 15.60 percent
white and 14.20 percent greyish mixture. About 44.4 per-
cent are rose comb type, 42.90 percent have white skin col-
our, 46.20 percent have blocky body shape and 70.40
percent are plain headed and are the most dominant
observable traits of Gugut chickens ecotypes. About 34,
60.7 and 38.7 percent of chicken from Naked neck,
Gasgie and Gugut ecotype, respectively, were character-
ized by rose comb type. The proportion of plain head
shape in chicken populations of Naked neck, Gasgie and
Gugut was comparable with 70, 65.3 and 76 percent,
respectively (Table 1 and Figure 3). This variation could
be adaptation ﬁtness to their environment (Dana, 2011).
Quantitative traits of (Naked neck, Gasgie
and Gugut) chickens
A total of 450 adult hens and cocks with 12 measurable
parameters such as wing span (WS), shank length (SL),
shank circumference (SC), body length (BL), comb length
(CL), comb width (CW), wattle length (WL), wattle width
(WW), beak length (bl), spur length (sl), keel length (KL)
(cm) and body weight (Wt) (kg) for different sexes were
considered. The least-squares mean of body weight and
body measurements of Naked neck, Gasgie and Gugut
chickens with Honestead signiﬁcant difference comparison
tests are presented in Table 2. The overall least-squares
mean of wing span, shank length, shank circumference,
body length, comb length, comb width, wattle length,
wattle width, beak length, spur length, keel length (in cm)
and body weight (in kg) were (37.04 ± 0.13), (7.79 ± 0.15),
(3.78 ± 0.07), (35.79 ± 0.09), (2.76 ± 0.09), (1.68 ± 0.04),
(1.76 ± 0.06), (1.51 ± 0.06), (2.03 ± 0.02), (0.18 ± 0.02),
(8.24 ± 0.09) and (1.46 ± 0.01), respectively.
Overall sex effect body weight mean squares of male and
female chickens were 1.63 ± 0.03 and 1.37 ± 0.02 kg,
respectively. Naked neck chicken male body weight
(1.78 ± 0.31 kg) is signiﬁcantly (P < 0.01) higher than the
Gugut male chicken 1.40 ± 0.04 kg but not body weight
of Gasgie 1.71 ± 0.05 kg. Further, the Naked neck cocks
and hens were found to have signiﬁcantly taller shank
length of 9.61 ± 1.03 and 9.043 ± 1.10 (cm), respectively,
than the Gugut. However, shank circumference of Gugut
cocks and hens are inversely superior in shank circumfer-
ences than Naked neck and Gasgie male and female
Table 2. Comparison (LSM ± SE) of body weight (kg) and linear body measurements (cm) and extraction effect of independent variables
of the three indigenous chickens.
Parameters Sex Naked neck Gasgie Gugut type CV% P-value Overall mean Grand mean
Sample size M 50 50 50 150 450
F 100 100 100 300
Effects and levels LSM± SE LSM± SE LSM± SE LSM± SE LSM± SE
WS M 38.70 ± 2.6a 39.61 ± 0.42a 35.97 ± 0.23b 6.51 0.0001** 38.09 ± 0.24a 37.04 ± .13
F 37.17 ± 2.36a 37.36 ± 0.26a 35.03 ± 0.18b 6.19 0.0001** 36.52 ± 0.14b
SL M 9.61 ± 1.03a 7.25 ± 0.10b 7.37 ± 0.73b 10.05 0.0001** 8.08 ± 0.11a 7.79 ± 0.15
F 9.043 ± 1.10a 6.80 ± 0.06c 7.08 ± 0.05b 9.10 0.0001** 7.64 ± 0.07b
BL M 38.12 ± 2.14a 36.10 ± 0.34a 35.2 ± 0.09b 9.49 0.0002** 36.77 ± 03a 35.79 ± 0.09
F 36.90 ± 2.61a 34.60 ± 0.26b 34.37 ± 0.21b 6.93 0.0001** 35.29 ± 0.16b
CL M 3.25 ± 0.87a 3.16 ± 0.12a 3.08 ± 0.09a 26.24 0.594ns 3.16 ± 0.07a 2.76 ± 0.09
F 2.99 ± 3.68a 2.28 ± 0.07b 2.40 ± 0.06a,b 35.61 0.0482* 2.55 ± 0.13b
CW M 2.11 ± 0.82a 1.93 ± 0.13a 2.19 ± 0.05a 38.36 0.255ns 2.08 ± 0.07a 1.68 ± 0.04
F 1.78 ± 0.85a 1.07 ± 0.06b 1.59 ± 0.06a 45.55 0.0001** 1.48 ± 0.04b
WL M 2.76 ± 0.69a 2.70 ± 0.14a 1.83 ± 0.23b 32.19 0.0001** 2.43 ± 0.07a 1.76 ± 0.06
F 2.44 ± 0.80a 1.84 ± 0.04b NA 37.23 0.0001** 1.42 ± 0.07b
WW M 2.76 ± 1.01a 2.32 ± 0.16b 1.45 ± 0.09c 44.53 0.0001** 2.17 ± 0.09a 1.51 ± 0 0.06
F 2.34 ± 1.03a 1.19 ± 0.05b NA 56.29 0.0001** 1.18 ± 0.07b
bl M 2.42 ± 0.45a 2.00 ± 0.02b 1.85 ± 0.10c 14.12 0.0001** 2.09 ± 0.03a 2.03 ± 0.02
F 2.28 ± 0.60a 1.93 ± 0.0b 1.78 ± 0.02c 18.67 0.0001** 1.99 ± 0.02b
sl M 0.66 ± 0.8a 0.49 ± 0.10a 0.17 ± 0.09b 46.35 0.0009** 0.44 ± 0.05a 0.18 ± 0.02
F 0.09 ± 0.32a 0.08 ± 0.02a NA 48.83 0.0172* 0.011 ± 0.18a
SC M 3.58 ± 0.50b 3.25 ± 0.07b 3.85 ± 0.03a 20.78 0.0001** 4.81 ± 0.18a 3.78 ± 0.07
F 3.31 ± 0.59a 3.11 ± 0.03b 3.38 ± 0.07a 17.23 0.0027** 3.27 ± 0.03b
KL M 9.11 ± 1.02a 9.55 ± 0.15a 7.62 ± 0.23b 16.81 0.0001** 7.51 ± 0.24b 8.24 ± 0.09
F 8.56 ± 0.87b 9.27 ± 0.08a 7.98 ± 0.07c 9.08 0.0001** 8.60 ± 0.05a
Wt M 1.78 ± 0.31a 1.71 ± 0.05a 1.40 ± 0.04b 18.15 0.0001** 1.63 ± 0.03a 1.46 ± 0.01
F 1.52 ± 0.26a 1.36 ± 0.03b 1.23 ± 0.02c 17.50 0.0001** 1.37 ± 0.02b
WS, wing span; SL, shank length; BL, body length; CL, comb length; CW, comb width; WW, wattle width; WL, wattle length; KL, keel length; sl, spur
length; bl, beak length; SC, shank circumference, in the measurement of cm; Wt, weight (kg); NA, not available; LSM, least-squares mean; SE, standard
error and different superscripts within a row indicate signiﬁcantly different means (P < 0.05).
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chickens (Table 3). A non-signiﬁcant comb length vari-
ation between sexes of Naked neck chicken was obtained.
While Naked neck and Gasgie cocks had the longest beak
length of 2.42 ± 0.45 and 2.00 ± 0.02 cm, respectively,
than Gugut cocks 1.85 ± 0.10 (cm). Beak length variation
is recorded among ecotypes but not with in ecotype in
respective sexes (Table 3).
Correlations of body weight and other linear
body measurements
Live weight was positively correlated (r = 55.5, P < 0.01)
with wing span. Body length and spur length in Naked
neck were positively correlated, males (r = 0.62, P < 0.01)
and females (r = 0.55, P < 0.01). Whereas WL is the high-
est correlated trait (r = 0.67, P < 0.01) with body weight of
Gasgie male chickens. The high correlation coefﬁcients
between body weight and other body measurements (P <
0.01) helped to predict body weight of chickens (Table 3).
Prediction equation models
First WS, BL and WW traits were used as linear regression
to predict body weight of chickens. Whereas stepwise mul-
tiple regression was considered to predict the dependant
variables by considering other traits like sl, SC, CL, bl
and KL at a time in the three chicken ecotypes. In linear
regression result, the body weight prediction value of
Naked neck cocks and hens and Gasgie cocks were 0.40,
0.31 and 0.45, respectively. In addition to liner regression,
multiple regression analysis was considered to determine
the effects of other body measurements on body weight
prediction (Table 4). To increase meat and egg production
it requires genetic improvement of body weight of chick-
ens. But proper measurement of this variable is often
hard in villages due to lack of weighing scales. Hence, eas-
ily measurable linear body measurements are more rele-
vant for chickens’ body weight prediction at farmers’
level rather subjectively judging manually. In addition,
the present farmers are active at early morning by provid-
ing supplementary feed to their chicken before bringing
them to the market to increase the temporary body weight
of their chickens. Therefore, prediction equation was
important.
Discussions
Analysing the research result evidenced that more than 70
percent of the population of chicken ecotypes in the study
area were carrying the Naked neck chicken characteristics.
This is new and signiﬁcantly (P < 0.001) higher in number
than reported result in other parts of Ethiopia (7.9 percent;
Table 3. Coefﬁcient of correlations between body weight and linear body measurements for female and male in all ecotypes in the study
area (N = 450).
Traits Variables Sex and ecotype
Naked neck Gasgie Gugut type
M F M F M F
WS N 50 100 50 100 50 100
r 0.64** 0.56** 0.35* 0.41** 0.50** 0.39**
SL N 50 100 50 100 50 100
r 0.18ns 0.20* 0.26* 0.29** 0.54** 0.08ns
BL N 50 100 50 100 50 100
r 0.59** 0.54** 0.49** 0.59** 0.33* 0.50**
CL N 50 100 50 100 50 100
r 0.31* 0.05ns 0.54** 0.41** 0.40** 0.35**
CW N 50 100 50 100 50 100
r 0.15ns −0.07ns 0.64** 0.39** 0.37** 0.21ns
WL N 50 100 50 100 50 100
r 0.05ns −0.01ns 0.67** 0.39** 0.39** NA
WW N 50 100 50 100 50 100
r 0.05ns −0.13ns 0.52** 0.47** 0.49** NA
bl N 50 100 50 100 50 100
r −0.22ns −0.01ns 0.20ns 0.30** 0.24* 0.22*
sl N 50 100 50 100 50 100
r 0.48** 0.27** 0.52** 0.28** 0.21ns 0
SC N 50 100 50 100 50 100
r 0.31* 0.13ns 0.35** 0.18ns 0.04ns −0.02ns
KL N 50 100 50 100 50 100
r 0.37** 0.28** 0.62** 0.33** 0.23* 0.21*
WS, wing span; SL, shank length; BL, body length; CL, comb length; CW, comb width; WL, wattle length; WW, wattle width; bl, beak length; sl, spur
length; SC, shank circumference; KL, keel length; N, number of samples and r, correlation coefﬁcients.
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Aberra and Tegene, 2011; <2 percent; Dana, 2011),
Nigeria (6 percent; Gueye, 1998) and Botswana (3.6 per-
cent; Badubi, Rakereng and Marumo, 2006). The other
results on plumage colours of the identiﬁed chicken eco-
types are different from the report result from northwest
Ethiopian (Halima, 2007). Variations of rose comb types,
white skin colour, blocky body shape and plain head
types are the dominant visible traits of chicken ecotypes.
This result was not in lined with the reported result done
at Bure and Fogera districts in the Amhara region and
Dale district in Southern Ethiopia (Fisseha, Abera and
Tadelle, 2010). This variation could be a breed-speciﬁc
trait, nutritional status, genotype and reﬂected adaptation
ﬁtness to their environment (Aberra and Tegene, 2011;
Dana, 2011). Complete absence of wattle from Gugut
females, long neck and early weaning of Gasgie chicken
ecotype is the unique character from the previous studies
in Ethiopia and elsewhere in the tropics by Halima
(2007), Aberra and Tegene (2011) and Dana (2011).
Overall body weight of male and female chickens are
varied from Ethiopian chickens reported by Dana (2011)
which is 1.63 kg for males and 1.27 kg for females.
Body weight of Naked neck and Gasgie chickens were
higher than chicken in central (Danna, 2011) and north-
west Ethiopia (Halima 2007) in the body weight of 1.26
and 0.87 kg for adult male and female, respectively. The
frequency of chicken ecotypes carrying the Naked neck
gene that we studied was signiﬁcantly (P < 0.001) higher
than those reported in other parts of Ethiopia (<2 percent;
Dana, 2011), Nigeria (6 percent; Gueye, 1998) and
Botswana (3.6 percent; Badubi, Rakereng and Marumo,
2006).
Conclusions and recommendations
Naked neck, Gasgie and Gugut chickens are newly iden-
tiﬁed ecotypes from Quara, Alefa and Tache Armacheho
district in the northern parts of Ethiopia, respectively. The
identiﬁed chicken ecotypes had diversiﬁed variations in
both qualitative and quantitative characters. As an example,
phenotypic characterizations like 12 quantitative and seven
qualitative traits were considered among the three chicken
ecotypes. Heavier adult body weight and longer shank
length were measured from the Naked neck, followed by
the Gasgie chicken ecotypes. Qualitatively, the Gasgie
chicken eco-type had normal feather morphology and
others like the Naked neck chicken ecotype is easily distin-
guished by the complete absence of feather at neck and
chest. Whereas Gugut chicken ecotype is characterized by
complete absence of wattle in hens, it is the smallest of all
and has dunce feather at neck in both the sexes. All these
ﬁndings indicated that the investigated chicken ecotypes
show heterogeneity in most traits considered. Thus,
in-depth molecular characterization using genetic markers
should be undertaken to conﬁrm the level of genetic varia-
tions and relationships among newly identiﬁed and other
indigenous chicken ecotypes.
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